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The scientific article summarizes the improving the efficiency of growing legumes by selecting varieties, primary tillage mode, 

and optimization of plant nutrition in the Western Forest-Steppe. Studies have shown that legumes are the most demanding 

crops. In the Western Forest-Steppe, the Bukovynka variety of legumes became more productive when inoculating seeds with 

Rhizobophyte, applying mineral fertilizer (N30P60K60), foliar fertilization of crystallin, the grain yield of legumes was 2.69 t/ha. 

A high correlation is observed between the number of beans and the number of grains per plant (r = 0.98), the mass of grains 

from one plant and the mass of 1000 grains (r = 0.97), number of grains per 1 plant, and the mass of grains per plant (r = 

0.96). The moderate correlation was between the number of grains in the bean (r = 0.63) and the weight of 1000 grains (r = 

0.66). A low correlation (r = 0.45) was observed between the number of beans per plant and the bean's number of grains. 

Negative correlations we registered for the number of beans per plant and a mass of 1000 grains (r = -0.37) and the number 

of grains per one plant (r = -0.17). Thus, we revealed the Bukovynka variety provided the highest level of legume grain yield 

during inoculation of seeds with Rhizobophyte, applying mineral fertilizer at the dose of N30P60K60, and two foliar 

fertilization of crops with Kristalon. 
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Introduction 
 

During the reform of the agro-industrial complex of Ukraine and animal production reduction, high-protein crop products' 

production became important. As a result, the demand for legume seeds has risen sharply in recent years. Legumes' 

particular importance in solving humankind's protein problem is determined primarily by the high protein content, a 

significant number of essential and critical amino acids, high solubility, and nutritional value. 

Legumes contain an average of 24% protein, which in the amino acid composition is close to proteins of animal origin. We 

know these plants enrich the soil with valuable organic matter, nitrogen, replenish the arable layer with phosphorus, 

potassium, calcium, improve soil structure, and increase fertility. They are the best precursors for most crop rotation and the 

most valuable green manure; we can grow them without using nitrogen fertilizers, which account for up to 30% of energy 

consumption in intensive technologies. We can consider that the utilization rate of nitrogen from mineral fertilizers is only 

50%, a significant part of them contaminates groundwater with nitrates, and living organisms entirely use biological nitrogen. 

Legumes are crops that requires high soil fertility. About 90-95% of P, K, and Ca is absorbed in a brief period – only 50-65 days 

from the moment of emergence. Legumes are the most demanding of all legumes. According to Stakanov F., legumes 

responded well to nitrogen fertilizers at a dose of N45 – yields increased by 11%. When growing legumes on chernozems, we 

need to use phosphorus and phosphorus and potassium fertilizers. After all, soil acidity and low phosphorus levels are critical 

limiting factors for increasing bean yields. 

It is also essential to choose an effective bean inoculant. According to American scientists (Gepts et al., 1988), only six 

Rhizobium strains out of twelve were effective for Phaseolus vulgaris L. Thus, treatment of seeds with Glomus® and 

Rhizotorphin® increased the grain yield of legumes by 2.3-4.5 kg/ha. According to D. Shlyakhturova, the combination in the 

fertilizer system of ordinary nitrogen and mineral fertilizers created the best conditions for forming this culture's plant 

productivity. It is established that on the dark gray podzolic soil in the Lviv region conditions, the highest yield of legumes was 

obtained by applying mineral fertilizers in the pre-sowing cultivation in the dose N30Р60К60. In the conditions of the 

Northern Forest-Steppe of Ukraine, the maximum yield of legumes was obtained by inoculating seeds and applying 

N60P60K60 (Bakhmat,2016)  In Bulgaria, the yield of legumes increased in all variants of the experiment with mineral 
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fertilizers compared to the control (Oliveira et al., 2000). In Brazil (Echeverrigaray et al., 1993), phosphorus and molybdenum's 

introduction has increased the yield of legumes, especially when inoculating seeds with nodule bacteria. 

 

Materials and methods 
Scientific research was performed by conducting field and laboratory experiments. The research was conducted following 

generally accepted methods Scientific research was performed by conducting field and laboratory experiments. The research 

was conducted following generally accepted methods. The soil of the experimental field is leached black soil, low humus, on 

carbonate loam. The humus content in the soil layer is 0-30 cm (according to Tyurin is 3.86-4.11%; easily hydrolyzing nitrogen 

(according to Cornfield) – 111-121 mg/kg, mobile phosphorus and metabolic potassium (according to Chirikov) – 90 and 179 

mg/kg of soil, respectively. The absorption capacity and the number of absorbed bases vary, respectively, between 33-36 and 

30-33 mg-eq/100 g of soil. Hydrolytic acidity is 0.76-0.87 mg-eq/100 g soil, the degree of saturation of the basics – 94.7-99.0%. 

The solid phase density is 2.58 g/cm3, the density of the soil structure is 1.14-1.25 g/cm3, the total porosity is 52-59%. The 

maximum soil hygroscopicity is 5.2%; the lowest moisture content is 23.4%, the total field capacity is 41.2%. 

The climate of the southwestern part of the Forest-Steppe of Ukraine is warm, with sufficient moisture. The average radiation 

balance in the region for the year is 43.3 kcal/cm², and for the growing season of sugar sorghum – 137.73 kJ /cm². Most of PAR 

come in June and July. From May to September, 3/4 of the annual amount of heat comes to the soil surface. Annual 

precipitation ranges from 550-700 mm, 3/4 of which falls during the warm season. The hydrothermal coefficient in the region 

is 1.4. The weather conditions of the sugar sorghum vegetation period in 2017-2019 years had the following features: with the 

average long-term rainfall and the sum of temperatures respectively 345 mm and 2903 °C, during the years these indicators 

fluctuated within such limits. 

During the research period, two experiments were conducted. The study examined the effect of fertilizers on grain yield of 

common bean varieties. Varieties of common beans, entered in the State Register of varieties allowed for distribution in 

Ukraine Nadiya, Bukovynka. 

 

Results and discussion 
 

Table 1. Grain productivity of bean varieties, depending on power supply systems, t/ha. 

 

Fertilizers (factor A) 
Yield by year 

2015 2016 2007 2018 2019 average 

grade (factor B) – Nadiya 

No fertilizers (c.) 2.24 1.71 2.16 2.14 2.07 2.07 

Р60К60 2.35 2.09 2.27 2.25 2.24 2.24 

N30Р60К60 2.46 2.12 2.33 2.29 2.30 2.30 

Rhizobophyte 2.38 1.76 2.23 2.31 2.17 2.17 

Р60К60 + Rhizobophyte 2.44 2.02 2.42 2.35 2.31 2.31 

N30Р60К60 + Rhizobophyte 2.46 2.12 2.43 2.36 2.32 2.34 

Cristalon 2.36 1.99 2.28 2.33 2.24 2.24 

Р60К60 + Cristalon 2.57 2.11 2.25 2.39 2.33 2.33 

N30Р60К60 + Cristalon 2.59 2.24 2.37 2.44 2.41 2.41 

Rhizobophyte + Cristalon 2.42 1.83 2.35 2.40 2.25 2.25 

Р60К60 + Rhizobophyte + Cristalon 2.51 2.19 2.38 2.48 2.39 2.39 

N30Р60К60 + Rhizobophyte + Cristalon 2.64 2.32 2.42 2.54 2.48 2.48 

grade (factor B) – Bukovynka 

No fertilizers  2.57 1.82 2.43 2.50 2.33 2.33 

Р60К60 2.77 1.96 2.52 2.71 2.49 2.49 

N30Р60К60 2.84 2.06 2.56 2.82 2.62 2.57 

Rhizobophyte 2.65 1.86 2.47 2.54 2.38 2.38 

Р60К60 + Rhizobophyte 2.81 1.95 2.54 2.74 2.51 2.51 

N30Р60К60 + Rhizobophyte 2.87 2.08 2.62 2.83 2.60 2.60 

Cristalon 2.81 1.91 2.68 2.76 2.54 2.54 

Р60К60 + Cristalon 2.91 2.09 2.75 2.89 2.66 2.66 

N30Р60К60 + Cristalon 2.92 2.13 2.78 2.89 2.68 2.68 

Rhizobophyte + Cristalon 2.84 1.90 2.71 2.79 2.56 2.56 

Р60К60 + Rhizobophyte + Cristalon 2.93 2.12 2.73 2.90 2.67 2.67 

N30Р60К60 + Rhizobophyte + Cristalon 2.93 2.15 2.78 2.91 2.69 2.69 

 

НІР05: 2015 А – 0.07; В – 0.09; АВ – 0.19; 2016 А – 0.09; В – 0.10; АВ – 0.23;  2017 А – 0.09; В – 0.10; АВ – 0.20; 2018 А – 0.10; В – 

0.12; АВ – 0.22; 2019 А – 0.08; В – 0.07; АВ – 0.14; average А – 0.07; В – 0.03; АВ – 0.09;  

(c.) – control. 
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We found that the average yield of legumes under control in 2015-2019 (Nadiya variety without fertilizer) was 2.07 t/ha. 

Among the studied varieties in the variant without the use of fertilizers, the highest grain yield was in the variety of legumes 

Bukovynka - 2.33 t/ha. Our application of fertilizers significantly increased the yield of legumes. Thus, when applying P60K60, 

the yield fluctuated in the range of 2.24-2.49 t/ha or 8.2-9.4% more than the control. According to the control, the application 

of N30P60K60 contributed to a further increase in yield to 2.29-2.62 t/h a, which was 11.1-12.4% more. To a lesser extent, 

legumes' productivity was affected by inoculation of seeds with Rhizobophyte: grain yield of Nadiya variety increased by 0.1 

t/ha or 4.8%, Bukovynka variety – by 0.05 t/ha. The combination of inoculation of seeds with Rhizobophyte and application of 

phosphorus and potassium fertilizers (P60K60) created more optimal conditions for the formation of high productivity of bean 

varieties. It should be noted that the combination of biological (Rhizobophyte) and mineral (N30) nitrogen on the background 

of P60K60 contributed to increased grain yield of legumes. Thus, the average grain yield of legumes of the Nadiya variety was 

2.31 t/ha, and the Bukovynka variety – 2.51 t/ha. Foliar fertilization of bean crops with Cristalon was also adequate. 

In Nadiya variety, treatment with Crostalon provided an increase in yield of 0.17 t/ha, or as much as the application of 

phosphorus and potassium fertilizers at a dose of P60K60 (Table 1). Against the background of P60K60, the increase in grain yield 

in this variety was 0.13 t/ha, against the background of N30P60K60 – 0.11 t/ha. The soil nutrition of plants, especially with the 

application of mineral fertilizer at a dose of N30P60K60, reduced the increase from the use of only Crystalon. With the joint use 

of Rhizobophyte and Crystalon, the yield increase was 0.18 t/ha, while Rhizobophyte alone was 0.1 t/ha. In our opinion, this is 

due to the fact that after receiving an additional source of nitrogen nutrition, bean plants spent less nutrients on the 

functioning of the legume-rhizobial apparatus, and more was spent on the formation of grain yields. Two-factor analysis of 

variance obtained data showed that the share of the factor “grade” on the yield of legumes was 52%, the factor “fertilizer” – 

35%, and the interaction of factors such as “grade” and “fertilizer” – 1%. Other unaccounted for factors were 12%. 

The correlation analysis of grain growing indicators of Bukovynka legumes showed a high density of the relationship between 

grain yield and grain weight per plant (r = 0.91), there is also a high level of relationship between yield indicators and the 

number of grains in legumes (r = 0.89), as well as the number of grains per plant (r = 0.81). The average relationship between 

the yield of Bukovynka legumes and the number of legumes per plant is slightly weaker (r = 0.70), and the relationship 

between the value of yields and the weight of 1000 grains is 0.33 (Table 2). 

 

Table 2. Coefficients of correlation between indicators of structural elements and grain yield of Bukovynka legumes (average 

for 2015-2019). 

 

Indexes 

Number of 

beans per one 

plant, pcs. 

Number of 

grains in 

beans, pcs. 

Number of grains per 

one plant, pcs.      

Mass of grains 

from one  plants, g 

Mass 1000 

grains, g 

Yield, 

t/ha 

Number of beans per plant, 

pcs. 
1.00 - - - - - 

Number of grains in beans, 

pcs. 
0.45* 1.00 - - - - 

Number of grains per plant, 

pcs. 
0.98* 0.63* 1.00 - - - 

Mass of grains on one plant, g 0.89* 0.81* 0.96* 1.00 - - 

Mass 1000 grains, g -0.37* 0.66* -0.17* 0.97* 1.00 - 

Yield, t/ha 0.70* 0.89* 0.81* 0.91* 0.33* 1.00 

 

A high correlation is observed between the number of beans and the number of grains per plant (r=0.98), the mass of grains 

from one plant and the mass of 1000 grains (r=0.97), number of grains per 1 plant, and the mass of grains per plant (r=0.96). 

The moderate correlation was between the number of grains in the bean (r=0.63) and the weight of 1000 grains (r=0.66). A 

low correlation (r=0.45) was observed between the number of beans per plant and the bean's number of grains. Negative 

correlations we registered for the number of beans per plant and a mass of 1000 grains (r =-0.37) and the number of grains 

per one plant (r=-0.17). Thus, we established the Bukovynka variety provided the highest level of legume grain yield during 

inoculation of seeds with Rhizobophyte, applying mineral fertilizer at the dose of N30P60K60, and two foliar fertilization of 

crops with Kristalon. 

 

References 
 

Albinus M. (2008). Effects of land use practices on livelihoods in the transboundary sub-catchments of the Lake Victoria Basin. 

African Journal of Environmental Science and Technology, 2(10), 309-317. 

Bakhmat O.M. (2010). Influence of agrotechnical measures on soybean productivity in the conditions of the western region of 

Ukraine. Feed and feed production: interdepartmental. topic. Vinnytsia, 66, 103-108. 

Bandura V., Mazur V., Yaroshenko L., Rubanenko O. (2019). Research on sunflower seeds drying process in a monolayer tray 

vibration dryer based on infrared radiation. INMATEN – Agricultural Engineering, 57(1), 233-242. 

Begey S. V., Shuvar I. A. (2007). Ecological Agriculture. Lviv: Novyi Svit-2000. 



Ukrainian Journal of Ecology                  422 
  

Ukrainian Journal of Ecology, 11(1), 2021 
  

Bulgakov V., Adamchuk V., Kaletnik G., Arak M., Olt J. (2014). Mathematical model of vibration digging up of root crops from 

soil. Agronomy Research, 12(1), 41-58. 

Bulgakov V., Kaletnik H., Goncharuk I., Ivanovs S., Usenko M. (2019). Results of experimental investigations of a flexible active 

harrow with loosening teeth. Agronomy Research, 17(5). 1839–1845. 

Chinchyk O.S. (2012). Influence of fertilizer on yield of legumes in the conditions of the Western Forest-Steppe. Feed and feed 

production: interdepartmental topic, 72, 64-67. 

Cholovskyi Yu.M. (2010). Osoblyvosti vodospozhyvannia posivamy liupynu vuzkolystoho zalezhno vid zastosuvannia 

mineralnykh dobryv. Kormy i kormovyrobnytstvo – Forage and feed production, 66, 146- 147. 

Puyu, V.L., Bakhmat, M.I., Tsvigun, S.A. (2009). Cultural Pasture: Patent No 40618. Podillya State Agrarian Engineering 

University, UA. Industrial Property, Bulletin No 8. 

Datta, A., Hossain, A., Roy, S. (2019). An Overview on Biofuels and Their Advantages and Disadvantages. Asian Journal of 

Chemistry, 31(8), 1851-1858. DOI: 10.14233/ajchem.2019.22098 

Didur I., Bakhmat M., Chynchyk O., Pantsyreva H., Telekalo N., Tkachuk O. (2020). Substantiation of agroecological factors on 

soybean agrophytocenoses by analysis of variance of the Right-Bank ForestSteppe in Ukraine, Ukrainian Journal of 

Ecology, 10(5), 54–61. 

Didur I., Pantsyreva H., Telekalo N. (2020). Agroecological rationale of technological methods of growing legumes. The 

scientific heritage, 52, 3–14. 

Didur I.M., Prokopchuk V.M., Pantsyreva H.V. (2019). Investigation of biomorphological and decorative characteristics of 

ornamental species of the genus Lupinus L. Ukrainian Journal of Ecology, 9(3), 287-290.  

Echeverrigaray S., Carvalho M.T.V., Pompeu A.S. and Derbyshire E. (1993). Affinity grouping of closely relatedlines of dry beans 

(Phaseolus vulgaris) through comparative electrophoresis of seedproteins. Rev. Brasil. Genet, 16, 759-771. 

Egli D. B.(1999). Variation in leaf starch and sink limitations during seed filling in soybean. Crop Science, 39, 1361-1368. 

Environmental Issues of Agriculture. (2010). I.D. Prymak (Ed.). Kyiv: Center of Educational Literature. 

Gepts P., Delgado-Salinas A, Bonet A., Gepts P. (1988). in Genetic Resources of Phaseolus Beans, The wild relative of Phaseolus 

vulgaris in Middle America. Gepts P. (Ed.). Kluwer, Boston, pp 163–184. 

Honcharuk I., Kovalchuk S. (2020). Agricultural Production Greening Management in the Eastern Partnershipcountries with the 

EU. Theoretical and practical aspects of the development of the European Research Area. Publishing House Baltija 

Publishing, Riga, Latvia.H 

Honcharuk I.V., Branitsky Yu.Yu., Tomashuk I.V. (2017). The main aspects of effective formation and use of resource potential 

in agricultural enterprises (on the example of Vladovo-Lyulinetska DSS IBK and the Central Bank of NAAS of Ukraine). 

Economy. Finances. Management: current issues of science and practice, 10(26), 54-68. 

Kaletnik G.M., Zabolotnyi, G.M., Kozlovskyi S.V. (2011). Innovative models of strategic management economic potential within 

contemporary economic systems. Actual Problems of Economics, 4(118), 11. 

Kaletnik G., Honcharuk, I. (2013). Innovatsiine zabezpechennia rozvytku biopalyvnoi haluzi: svitovyi ta vitchyznianyi dosvid 

[Innovative support for the development of the biofuel industry: world and national experience]. Biznes Inform [Business 

Inform], 9, 155–160. 

Kaletnik G., Honcharuk I., Okhota Yu. (2020). The Waste-Free Production Development for the Energy Autonomy Formation of 

Ukrainian Agricultural Enterprises. Journal of Environmental Management and Tourism, XI, 3(43), 513-522. 

DOI:10.14505/jemt.v11.3(43).02  

Kaletnik G. (2018). Production and use of biofuels. Vinnytsia: LLC Nilan-Ltd. 

Kaletnik G., Honcharuk I., Yemchyk T., Okhota Yu. (2020). The World Experience in the Regulation of the Land Circulation. 

European Journal of Sustainable Development, 9(2), 557-568 

Kaletnik G. (2018). Diversification of production of biofuel – as the basis of maintenance of food, power, economic and 

environmental safety of Ukraine. [Diversification of production of biofuel – as the basis of maintenance of food, power, 

economic and environmental safety of Ukraine]. Visnyk ahrarnoi nauky – Bulletin of agrarian science, 11, 169-176.  

Kaletnik G.M., Yanovych V.P. (2017). Substantiation of operating and design parameters of a gyration mill for the production 

of highly active premixes, Vibrations in engineering and technology, 84(1), 15-21 

Kaletnik, G., & Lutkovska, S. (2020). Innovative Environmental Strategy for Sustainable Development. European Journal of 

Sustainable Development, 9(2), 89. https://doi.org/10.14207/ejsd.2020.v9n2p89 

Kaletnik, G., Shubravska, O., Ibatullin, M., Krysanov, D., Starychenko, Y., Tkachenko, K., Varchenko, O. (2019). Features of Food 

Security of the Country in Conditions of Economic Instability. Int. J. Manag. Bus. Res, 9(4), 176-186. 

Kantolic A. G. (2007). Development and seed number in indeterminate soybean as affected by timing and duration of 

exposure to long photoperiods after flovering. Annals of Botany, 99, 925-933. 

Kolesnik, S. (2012). Bacterial fertilizer to optimize nitrogen and phosphorus nutrition soybeans, chickpeas, peas, lentils and 

commit. Feed and fodder, 73, 145-151. 

Kosse, V. Mathew, J. (2017). Design of hammer mills for optimum performance. Proceeding of the Institution of Mechanical 

Engineers, 215, 87–94. 

Kukharchuk V.V., Kazyv S.S., Bykovsky S.A. (2017). Discrete wavelet transformation in spectral analysis of vibration processes 

at hydropower units, Przeglad Elektrotechniczny, 93(5), 65-68. 

Kupchuk I.M., Solona O.V., Derevenko I.A., Tverdokhlib I.V. (2018). Verification of the mathematical model of the energy 

consumption drive for vibrating disc crusher, Inmateh – Agricultural Engineering, 55(2), 111-118. 

Li J., Wang E., Chen W., Chen X. (2008). Genetic diversity and potential for promotion of plant growth detected in nodule 

endophytic bacteria of soybean grown in Heilongjiang province of China. Soil Biology & Biochemistry, 40, 238-246. 

https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.14233%2Fajchem.2019.22098?_sg%5B0%5D=FAUKLbsm4_JbFu-WDQVuaScvNmMV7HOAuwBgwqy5SXy_MPNWcP2z5oKGtWL27d5zPgil-Glm1vEaMxbLNcemzCFL2g.gIvs0V4oPSHkrqqRJRQ320eutsxusRnTJJcswyQBc4fWqN3P0i90k9NMES0NnFlzNgTNXJY70vDq_ktG3zORsQ
https://doi.org/10.14207/ejsd.2020.v9n2p89


  Effect of fertilizers for Phaseolus vulgaris L.   

Ukrainian Journal of Ecology, 11(1), 2021 

 

 

 

Ma, Z., Wood, C.W.,  Bransby, D.I. (2001). Impact of row spacing, nitrogen rate, and time on carbon partitioning of switchgrass 

Biomass Bioenergy, 20, 413–419.   

Malchevskaya, E., Mylenkaya, G. (1981). The comments and Animal Husbandry quality forage analysis. Minsk. Urozhay. 

Mazur V., Didur I., Myalkovsky R., Pantsyreva H., Telekalo N., Tkach O. (2020). The productivity of intensive pea varieties 

depending on the seeds treatment and foliar fertilizing under conditions of right-bank forest-steppe Ukraine. Ukrainian 

Journal of Ecology, 10(1), 101–105.  

Mazur V.A., Didur I.M., Pantsyreva H.V., Telekalo N.V. (2018). Energy-economic efficiency of growth of grain-crop cultures in 

conditions of Right-Bank Forest-Steppe of Ukraine. Ukrainian Journal of Ecology, 8(4), 26-33. 

Mazur V.A., Mazur K.V., Pantsyreva H.V. (2019). Influence of the technological aspects growing on quality composition of seed 

white lupine (Lupinus albus L.) in the Forest Steppe of Ukraine. Ukrainian Journal of Ecology, 9, 50-55.  

Mazur V.A., Mazur K.V., Pantsyreva H.V., Alekseev O.O. (2018). Ecological and economic evaluation of varietal resources 

Lupinus albus L. in Ukraine Ukrainian Journal of Ecology, 8, 148-153. 

Mazur V.A., Pantsyreva H.V., Mazur K.V., Didur I.M. (2019). Influence of the assimilation apparatus and productivity of white 

lupine plants. Agronomy Research, 17(X), 206-209. DOI https://doi.org/10.15159/AR.19.024. 

Mazur V.A., Pantsyreva H.V., Mazur K.V., Myalkovsky R.O., Alekseev O.O. (2020). Agroecological prospects of using corn hybrids 

for biogas production. Agronomy Research 18(1), 177–182. 

Mazur, V. A., & Pantsyreva, H. V. (2017). Vplyv tekhnolohichnykh pryiomiv vyroshchuvannia na urozhainist i yakist zerna 

liupynu biloho v umovakh Pravoberezhnoho Lisostepu. Silske hospodarstvo i lisivnytstvo, 7, 27-36.  

Mazur, V. A., Myalkovsky, R.O., Mazur, K. V., Pantsyreva, H. V., Alekseev, O.O. (2019). Influence of the Photosynthetic 

Productivity and Seed Productivity of White Lupine Plants. Ukrainian Journal of Ecology, 9(4), 665-670. 

Mazur, V.A., Branitskyi, Y.Y., Pantsyreva, H.V. (2020). Bioenergy and economic efficiency technological methods growing of 

switchgrass. Ukrainian Journal of Ecology, 10(2), 8-15. 

Mazur, V.A., Didur, I.M., Pantsyreva, H.V., & Telekalo, N.V. (2018). Energy-economic efficiency of grain-crop cultures in the 

conditions of the right-bank Forest-Steppe of Ukraine. Ukrainian J Ecol, 8(4), 26-33. 

Mazur, V.A., Mazur, K.V., Pantsyreva, H.V., Alekseev, O.O. (2018). Ecological and economic evaluation of varietal resources 

Lupinus albus L. in Ukraine. Ukrainian Journal of Ecology, 8(4), 148-153. 

Melnychuk, T., Patyka, V. (2011). Microbial preparations bioorganic farming system. Proceed. Of Third All-Ukrainian Congress 

of Ecologists, Vinnytsya, 2, 423-426.  

Metodologiya i praktyka vykorystannya mikrobnyx preparativ u texnologiyax vyroshhuvannya silskogospodarskyx kultur 

[Methodology and practice of microbial drugs use in crop growing technologies]. (2011). V. V. Volkogon, A. S. Zaryshnyak, 

I. V. Grynyk (Eds.).  Kyiv: Agrarna nauka. 

Mohamed Z., El-Sayed S., Radwan T., El-Wahab G. (2009). Potency evaluation of Serratiamarcescens and Pseudomonas 

fluorescens as biocontrol agents for root-knot nematodes in Egypt. Journal of Applied Sciences Research, 4(1), 93-102. 

Monarkh V.V., Pantsyreva, H.V. (2019). Stages of the Environmental Risk Assessment. Ukrainian Journal of Ecology, 9(4), 484-

492. DOI: 10.15421/2019_779 

Muir J.P., Sanderson, M.A., Ocumpaugh, W.R. (2001). Biomass production of Alamo switchgrass in response to nitrogen, 

phosphorus, and row spacing. Agron J., 93, 896–901.  

Osoro N., Kawaka F., Naluyange V. (2014). Effects of water hyacinth (Eichhornia crassipes [mart.] solms) compost on growth 

and yield of common beans (Phaseolus vulgaris) in Lake Victoria Basin. European International Journal of Science and 

Technology, 3(7), 173-186. 

Oliveira, I.A., Vasconcellos, M.J., Seldin, L., Paiva, E., Vargas, M.A., de Sá, N.M.H. (2000). Random Amplified Polymorphic DNA 

analysis of effective Rhizobium sp. associated with beans cultivated in Brazilian cerrado soils. Braz J Microbiol, 31, 39-44.    

Ovcharuk V.I., Mulyarchuk O.I., Myalkovsky R.O., Bezvikonnyi P.V., Kravchenko V.S., Klymoych N.M. (2019). Parameters of beet 

plants. Bulletin of the Uman National University of Horticulture, 1, 70–75. 

Palamarchuk V., Honcharuk I., Honcharuk T., Telekalo N. (2018). Effect of the elements of corn cultivation the technology on 

bioethanol production under conditions of the rightbank forest-steppe of Ukraine. Ukrainian Journal of Ecology, 8(3), 47-

53.  

Pantsyreva H.V. (2018). Research on varietal resources of herbaceous species of Paeonia L. in Ukraine. Scientific Bulletin of the 

NLTU of Ukraine, 28(8), 74-78. https://doi.org/10.15421/40280815 

Pantsyreva H.V., Myalkovsky R.O., Yasinetska I.A., Prokopchuk V.M. (2020). Productivity and economical appraisal of growing 

raspberry according to substrate for mulching under the conditions of podilia area in Ukraine. Ukrainian Journal of 

Ecology, 10(1), 210-214. 

Pantsyreva, H.V., Mykoliuk, O.O., & Semchuk, V.V. (2019). Suchasnyi stan kolektsii pivonii na bazi botanichnoho sadu "Podillia" 

Vinnytskoho natsionalnoho ahrarnoho universytetu. Scientific Bulletin of UNFU, 29(8), 46–50. 

https://doi.org/10.36930/40290806 

Pantsyreva, H.V. (2019). Morphological and ecological-biological evaluation of the decorative species of the genus Lupinus L.. 

Ukrainian Journal of Ecology, 9(3), 74-77. 

Pantsyreva, H.V. (2019). Technological aspects of biogas production from organic raw materials. Bulletin of KhNTUSG them. P. 

Vasilenko. Kharkiv. 

Pruvot E.B., Claeys-Kulik A.L., Estermann T. (2015). Designing strategies for efficient funding of universities in Europe. DEFINE 

Project Paper. Brussels: European University Association. 

https://doi.org/10.15159/AR.19.024
https://doi.org/10.15421/40280815


Ukrainian Journal of Ecology                  424 
  

Ukrainian Journal of Ecology, 11(1), 2021 
  

Puyu V.L., Bakhmat М.І., Rykhlivskyi І.P., Shcherbatiuk N.V. (2019). Optimization of Conveyor Production of Green Fodder. 

World Science, 7(47), 1. doi: 10.31435/rsglobal_ws/31072019/6587. 

Rai R.K., Tripathi N., Gautam D., & Singh P. (2017). Exogenous application of ethrel and gibberellic acid stimulates physiological 

growth of late planted sugarcane with short growth period in subtropical India. Journal of Plant Growth Regulation, 36(2), 

472-486.  

Razanov S.F. Tkachuk O.P., Mazur V.A., Didur I.M. (2018). Effect of bean perennial plants growing on soil heavy metal 

concentrations. Ukrainian Journal of Ecology, 8(2), 294-300 doi: 10.15421/2018_341. 

Rohach V.V., Rohach T.I., Kylivnyk A.M., Polyvanyi S.V., Bayurko N.V., Nikitchenko L.O., Tkachuk O.O, Shevchuk О.А., Hudzevych 

L.S., Levchuk N.V. (2020). The influence of synthetic growth promoters on morphophysiological characteristics and 

biological productivity of potato culture. Modern Phytomorphology, 14, 111–114. 

Shatilov I. S., Chudnovskyi A. F. (1980). Agrophysical, Agrometeorological and Agrotehnical Crop Programming Fundamentals: 

ACS of TP Principles in Land Cultivation. Leningrad: Gidrometeoizdat. 

Solona O., Kupchuk I. (2020). Dynamic synchronization of vibration exciters of the three-mass vibration mill. Przeglad 

Elektrotechniczny, 96(3), 161-165. DOI: 10.15199/48.2020.03.35 

Varchenko O., Krysanov D., Shubravska O., Khakhula L., Gavryk O., Byba V., Honcharuk I. (2020). Supply Chain Strategy in 

Modernization of State Support Instruments for Small Farms in Ukraine. International Journal of Supply Chain 

Management, 9(1), 536-543  

Vdovenko S.A., Prokopchuk V.M., Palamarchuk I.I., Pantsyreva H.V. (2018). Effectiveness of the application of soil milling in the 

growing of the squash (Cucurbita pepo var. giraumontia) in the right-benk forest stepp of Ukraine. Ukrainian Journal of 

Ecology, 8(4), 1-8. 

Vdovenko, S.A., Pantsyreva, G.V., Palamarсhuk, I.I., & Lytvyniuk, H.V. (2018). Symbiotic potential of snap beans (Phaseolus 

vulgaris L.) depending on biological products in agrocoenosis of the right-bank forest-steppe of Ukraine. Ukrainian J Ecol, 

8(3), 270-274. 

Vdovenko, S.A., Prokopchuk, V.M., Palamarchuk, I.I., & Pantsyreva, H.V. (2018). Effectiveness of the application of soil milling in 

the growing of the squash (Cucurbita pepo var. giraumontia) in the right-benk forest stepp of Ukraine. Ukrainian J Ecol, 

8(4), 1-5.  

Wolters D., Beste A. (2000). Biomasse – umweltfreundlicher Energieträger? Ökologie und Landbau, 116(4), 12-14. 

Yanovych, V., Honcharuk, T., Honcharuk, I. & Kovalova, K. (2018). Engineering management of vibrating machines for targeted 

mechanical activation of premix components. INMATEH - Agricultural Engineering, 54(1), 25-32. 

Yhurber J.A. (1958). Inhibitory effect of gibberellins on nodulation in dwarf beans, Phaseolus vulgaris. Nature, 181, 1082-1083. 

Yowling W.A., Buirchell B.J., Tarta M.E. (1998). Lupin. Lupinus L., Promoting the conservation and use of underutilized and 

neglected crops. Institute of Plant lyenetis and crop Plant Research, yatersleben. International Plant lyenetic Resources 

Institute. Rome, 112-114. 

Zhao, H., Cao, H., Ming-Zhen, P., Sun, Y., & Liu, T. (2017). The role of plant growth regulators in a plant aphid parasitoid 

tritrophic system. Journal of Plant Growth Regulation, 36(4), 868-876. 

 

 
 

 

 

Citation: 

Didur, I., Сhynchyk, O., Pantsyreva, H., Olifirovych, S., Olifirovych, V., Tkachuk, O. (2021). Effect of fertilizers for Phaseolus vulgaris L. productivity 

in Western Forest-Steppe of Ukraine. Ukrainian Journal of Ecology, 11 (1), 419-424. 

 This work is licensed under a Creative Commons Attribution 4.0. License 
 

 
  

 


